CHAPTER II

8.  As with all other liquids, solidification of molten steel of any
composition starts at certain points, named "centers of crystallization''
or "nuclei."   Such tiny beginnings.of the solid solution, in equihbrium
with the melt at that temperature, contain a materially less concentration
of the alloying elements present.   Step by step as the cooling of the
metallic mass proceeds, new layers of crystalline solid, each of slightly
different composition, form around the primitive germs constituting
the solid phase.   At the same time new centers of crystallization originate
in the residual liquid.

When solidification of tne metallic mass is complete, the final arrange-
ment of the crystalline structure is essentially determined by two
factors:

1.  By the position which the first crystallization centers assume and
their influence upon the position of the subsequently forming centers.
The spacing of nuclei largely governs the character of the crystalline
colonies which constitute the steel and therefore controls the macro-
structure of the metal.

2.  By the laws governing the growth of the crystals as the tem-
perature falls.    These laws not only limit the boundaries of the result-
ing crystals, but more especially do they control the chemical composition
of the successive crystalline layers formed around each pre-existent solid
particle whose surface was in equilibrium with the residual liquid at a
slightly higher temperature.

It is clear that the nature of the individual allotriomorphic crystals,
and therefore the microstructure of the metal, depends primarily
upon these laws of growth. Inasmuch as the effects of the phenomena
of the first group depend, at least in part, upon the laws which regulate
those of the second group, it is logical to start by studying the latter.

9.  I shall begin, therefore, by analyzing the happenings at   only
one center of crystallization.   This can always be done by assuming
the existence of an impenetrable wall around the nucleus under con-
sideration.   A quantity of the metallic mass is thus isolated small
enough to exclude the presence of all other centers of crystallization,
either those centers forming at the start of crystalliztaion or those
originating  afterwards during the mushy stage.   It is evident that